Objectives. To identify occupations with high-priority workforce development needs at public health departments in the United States.
1
Public health workforce studies have primarily focused on enumerating governmental public health workers [2] [3] [4] [5] ; assessing worker characteristics and educational attainment [6] [7] [8] ;
identifying occupational trends [9] [10] [11] ; developing worker competencies [12] [13] [14] [15] ; analyzing factors associated with recruitment, retention, and retirement 16, 17 ; and identifying correlates of job satisfaction. 18 Three national surveys periodically collect data on governmental public health workforce characteristics: the profile studies conducted by the Association of State and Territorial Health Officials (ASTHO) 10 and the National Association of County and City Health Officials (NACCHO), 11 and the Public Health Workforce Interests and Needs Survey. 19 Collectively, these studies have reported a reduction in workforce size since 2008, a shift in the types of occupations employed in state health departments, and limited formal public health training, with an estimated 17% holding a public health degree. 8, 10, 11 However, the field continues to seek definitive answers concerning the number of workers required to deliver public health services and recognizes certain knowledge gaps, including the types of skills, educational backgrounds, and occupations needed for core tasks and functions required by public health departments. 20 Ongoing national public health reform efforts, including the Foundational Public Health Services approach and Public Health 3.0, also have a strong workforce focus. 21, 22 To identify public health workforce needs and determine areas requiring workforce development, the University of Michigan Center of Excellence in Public Health Workforce Studies implemented the Public Health Workforce Gaps Study in collaboration with ASTHO and with support from the Centers for Disease Control and Prevention. The goals of this study were to (1) identify occupations with perceived workforce development needs, (2) determine the types of workforce development needs by occupation, and (3) gain knowledge regarding workforce turnover and succession planning. This report focuses on state and local health department workforce development needs by occupation.
METHODS
We designed the Public Health Workforce Gaps Study as an explanatory mixed methods 23 project that included an agencylevel survey of state health agencies (SHAs) and local health departments (LHDs) in the United States, conducted in summer 2016. Although not included in this article, we also conducted follow-up interviews with select survey respondents. Survey development began during fall 2015 and included pretesting with ASTHO staff and 2 sets of cognitive interviews with 7 public health practitioners. We distributed the online survey to human resource personnel and senior deputies in 46 SHAs and senior leadership in a random sample of 112 LHDs across the US human resource staff, and we encouraged senior leadership to complete the organizational survey together. We considered the LHD study segment a pilot to test this methodology in local settings. The sample included a mix of geographical, organizational, and governance status characteristics but was not designed to be nationally representative. Approximately two thirds of the LHDs sampled served communities with 100 000 or more persons and one third served fewer than 100 000 persons. Ninety-four sample LHDs were locally governed, 13 were governed by the state health agency, and 5 were under a shared governance structure. The LHDs were sampled evenly geographically.
We offered respondents a list of 29 occupations selected from the Public Health Workforce Taxonomy 24 and workforce needs were assessed (Table A, available as a supplement to the online version of this article at http://www.ajph.org, for occupation definitions). Because we did not wish to constrain respondents to needs that were only within the agency's current financial wherewithal to address, we asked the following: "If your agency had sufficient funds to address workforce needs, which occupations would you consider to have relatively higher priority and lower priority needs?" Respondents grouped the occupations into 3 categories, on the basis of their own set of criteria: higher priority, lower priority, or "not applicable" (i.e., occupations not employed by and not needed by the agency). For all occupations categorized as higher or lower priority, we asked respondents to identify whether the following workforce need categories were applicable: more positions, more qualified candidates, more competitive salaries for recruitment or retention, new or different skills, "other" workforce development needs, or no workforce development needs. We collected additional information on training needs if "new or different skills" was selected and "other" needs if selected.
To better characterize SHA responses, we added variables used in previous studies 10,11 to the state data set: type of governance structure (i.e., decentralized, centralized, shared, or mixed); population size of the jurisdiction served (i.e., small: £ 2 750 000; medium: 2 750 001-6 250 000; large: > 6 250 000); and geographical regions coded as follows: New England = states in US Department of Health and Human Services (HHS) Regions 1 and 2; Mid-Atlantic/Great Lakes = HHS regions 3 and 5; South = HHS Regions 4 and 6; Mountains/Midwest = HHS Regions 7 and 8; and West = HHS Regions 9 and 10. We did not include US territories in this study.
We conducted analyses of LHD and SHA descriptive statistics in aggregate. We also analyzed SHA data by geographical region, population size, and governance structure emphasizing the occupations most frequently identified as having high workforce priority needs as a means for summarizing the occupations of highest priority. We managed quantitative data in Microsoft Excel 2016 (Microsoft Corporation, Redmond, WA) and analyzed them in Stata 13.1 (StataCorp LP, College Station, TX).
RESULTS
Forty-one of 46 SHAs (89%) responded to the survey, as did 36 of 112 LHDs (32%). One SHA did not report workforce needs, leaving 40 SHA responses for these analyses. The SHA respondents collectively included 24 human resource personnel, 17 senior deputies, 2 health agency directors, and 8 other staff. The majority of respondents were from SHAs with decentralized governance structures (n = 23), followed by centralized (n = 9), and mixed or shared (n = 8), and served communities with small (n = 13), medium (n = 13), and large (n = 14) population size. The SHA respondents most frequently represented the Mid-Atlantic/ Great Lakes region (n = 10), followed by the South and Mountains/Midwest regions (n = 9 each), New England (n = 7), and the West (n = 5). The LHD respondents included 19 local health officials, 15 senior deputies, 4 human resource personnel, and 9 others. Twenty-six LHDs served communities of 100 000 or more persons; 10 served communities of fewer than 100 000 persons.
The SHA respondents most frequently identified the highest-priority workforce needs in the following occupations: epidemiologists (88%); laboratory workers (73%); public health informatics specialists (72%); licensure, regulatory, or enforcement staff (68%); program managers (65%); environmental health workers (65%); disease intervention specialists (63%); information systems specialists (63%); public health and community health nurses (63%); and department directors (60%; Table 1 ). Overall, the most frequently reported workforce need types were more qualified candidates and more competitive salaries; fewer respondents reported need for more positions or need for workers to learn new or different skills. However, the specific workforce needs differed by occupations. At least 80% of SHA respondents reported a need for more competitive salaries to recruit and retain epidemiologists (89%), laboratory workers (86%), public health managers (85%), disease intervention specialist (85%), information systems specialists (84%), and public health informatics specialists (81%). A need for more qualified candidates was reported for every occupation by at least half of SHAs, with public health informatics specialist (85%), information systems specialist (80%), and program or department director (74%) among the most frequently reported. Furthermore, at least half of SHAs need more positions for public health informatics specialists (59%) and environmental health workers (50%), and a need for new or different skills was most frequently reported for information systems specialists (36%), public health managers (35%), and environmental health workers (31%; Table 2 ).
Across every geographical region, population size, and governance structure, SHAs most frequently reported higher-priority workforce needs for epidemiologists. Laboratory workers were frequently reported as having higher-priority workforce needs across 3 of the 5 regions; environmental health workers; licensure, regulatory, or enforcement workers; public health informatics specialists; and information systems specialists were also reported as having higher-priority workforce needs across multiple regions. Smaller SHAs often reported higher-priority workforce needs related to science-based occupations such as epidemiologists and laboratory workers, whereas larger SHAs also identified high priority workforce needs for administrative occupations, such as program managers (Table 3) . Table B (available as a supplement to the online version of this article at http:// www.ajph.org) summarizes analyses by governance structure type. Notably, the occupations most frequently reported by SHAs as not employed and not needed within their agencies included home health aides (73%), physician assistants (70%), medical examiners (68%), and health navigators (58%).
The LHD respondents identified a somewhat different set of occupational priorities.
The occupations most frequently reported as having higher-priority workforce needs included disease intervention specialists (68% of respondents), public health nurses (67%), program managers (65%), business and financial operations staff (56%), administrative support staff (55%), department directors (53%), health educators (53%), epidemiologists (52%), environmental health workers (47%), and public health physicians (45%; Table 4 ). The LHDs most frequently reported a need for more positions across occupations, followed by more competitive salaries. Half or more of LHD respondents indicated they needed more positions for health educators (76%), office and administrative support staff (65%), environmental health workers (60%), epidemiologists (59%), and business and financial operations staff and disease intervention specialists (50% each). At least half of LHDs reported a need for more competitive salaries to recruit and retain preventive medicine physicians (53%), program and department directors (53%), public health nurses (52%), and business and financial operations staff (50%). Approximately half of LHDs reported a need for new or different skills for business and financial operations staff (50%), office and administrative support staff (47%), and disease intervention specialists (45%). A need for more qualified candidates was not a frequent request for many occupations, although 43% of LHDs reported this need for public health nurses (Table C, available as a supplement to the online version of this article at http:// www.ajph.org). A number of LHDs indicated they did not have or need certain positions, including home health workers (73%); laboratory workers (62%); physician assistants (61%); licensure, regulatory, or enforcement workers (61%); and oral health professionals (56%).
The LHDs cited a need for additional positions more frequently than did SHAs, although the difference was not statistically significant (33% vs 24%; P = .08); however, SHAs reported a need for more qualified candidates more frequently than did LHDs (46% vs 26%; P = .001) and more competitive salaries for recruitment and retention (52% vs 23%; P < .001). On 
DISCUSSION
Disease surveillance, control, and prevention in the population are among the core services of health departments. As such, it is largely unsurprising that we found that epidemiologists were consistently reported as the highest-priority occupation for workforce development by state and local respondents, despite the fact that epidemiologists constitute only 2% of the governmental public health workforce. 4 Other studies have shown that epidemiology capacity is a concern for many health departments and better recruitment, retention, and training efforts are warranted, particularly in SHAs. 16, 25, 26 Our findings show that multiple approaches might be required to address these capacity deficiencies. For example, in addition to highlighting training needs, some respondents reported a need to recruit more qualified candidates to open positions and more competitive salaries to facilitate that recruitment, while others reported a need for additional positions to be authorized to increase the epidemiology workforce within the agency. This study also indicated that LHD priorities are focused on the need for more positions, as LHDs might still be trying to regain positions lost during the recession, 27 whereas SHA priorities focused on the need for better salaries and more qualified candidates, an indication of recruitment and retention concerns. In addition, the types of occupations prioritized in these 2 settings were different, with SHAs indicating more workforce needs for the public health science occupations and LHDs prioritizing outreach workers, nurses, and managerial, business, and support staff. These priorities reflect the differences in infrastructure, capacity, and function between SHAs and LHDs.
In addition, transitions in health department services, particularly those related to clinical service delivery, are possible given the potential for ongoing health care reform 9 ; however, how these changes will be implemented and the resulting effects on the workforce are unclear. For example, some health departments may find it necessary to retain clinical services staff, 28 whereas others might choose to eliminate such services, shift workers to other jobs, or eliminate positions. Health departments could also have various roles in accountable care organizations that might require different worker skills and expertise.
Furthermore, SHAs have a mean staff size of 1862 and often provide programmatic and scientific support to communities, whereas LHDs have a mean staff size of 57 and serve as the frontline for addressing community health needs.
10, 29 The size discrepancy results in high variation in the types of programmatic functions and services provided. These factors could explain why LHDs in this study are more likely to prioritize staff providing direct services and support staff over those in highly technical roles.
There are several strategies to consider when one is addressing workforce gaps identified by this study. Because of the complex financial and political considerations under which health agencies operate, increasing the size of the workforce or increasing salaries might not be feasible in some, or most, jurisdictions. Enhancing recruitment pools and practices, identifying and addressing training needs, providing workforce development resources, and identifying best practices in workforce development remain the most likely areas in which systematic support can be provided to health departments. First, to attract and keep the most qualified candidates, state and local public health agencies could consider networking with states that have robust recruitment and retention efforts to identify and share best practices. National organizations, including ASTHO, NACCHO, and the Council of State and Territorial Epidemiologists, could potentially play a role in facilitating or supporting these connections.
Second, to support staff in learning new or different skills, the Health Resources and Services Administration sponsors a national network of Public Health Training Centers. As training needs continue to be a priority workforce development concern across many occupations, public health agencies are encouraged to convey those needs clearly so that Public Health Training Center work plans can be developed to best meet the needs of the public health workforce.
Finally, strong academic-practice partnerships might help address some of the training and recruitment needs highlighted by these findings. The Council on Education for Public Health released new accreditation criteria in October 2016 that heavily support a competency-based, practice-focused curriculum for public health degrees. 30 As schools and programs of public health reconsider their curricula to ensure compliance with accreditation requirements, this is an opportune time for governmental and nongovernmental public health organizations to express their workforce training needs. For example, if public health graduates are entering the workforce unprepared to immediately contribute to a public health agency, now is the time to prompt change in the teaching and practice experiences provided by our academic public health institutions.
Our findings frame the top workforce development priorities in governmental public health departments; however, substantial barriers exist to address workforce needs. In some cases, health departments might be unsure how to predict the quantity and type of workers needed when their service priorities shift. In addition, numerous challenges related to administrative hiring procedures can limit efforts to build the most effective workforce. For example, ASTHO and NACCHO have both produced reports summarizing the effect of budget cuts on job loss during the economic recession. 28, 31 In addition, health departments often have to contend with public health laws or codes that dictate the type of worker who can be hired, coupled with the efforts of worker unions that seek to sustain and expand the number of workers hired in their field. As discipline-specific gaps exist, mechanisms for addressing these barriers for multiple professions can help secure and strengthen the workforce pipeline. Future gaps studies should consider these barriers to workforce development and implement a more quantitative approach to defining workforce needs and priorities. Furthermore, this study used discrete occupational categories; future studies might benefit from considering a Public Health 3.0 framework, 21,22 emphasizing cross-sector collaboration and hybrid skills across the profession.
Limitations
Some limitations to this study exist. First, the LHD pilot sample was not intended to be nationally representative; rather, it was meant to test this survey methodology as a mechanism for identifying LHD workforce gaps. Therefore, study findings are not necessarily generalizable to other LHDs; however, they do indicate that senior LHD leadership can assess workforce needs through this survey and a nationally representative study may be warranted. In addition, not all SHAs responded to the survey; therefore, our findings might be different from the other health agencies not included. There was a substantial difference in response rate for SHAs compared with LHDs (89% vs 32%), a factor that might be attributed to another large LHD survey being conducted concurrently.
Second, some respondents might have interpreted "more qualified candidates" differently as a response option. Although both represent important workforce needs, it is possible that some reported quantity, whereas others referred to quality of candidates.
Public Health Implications
The public health workforce will experience a generational change in the coming decade. In addition, the public health system is undergoing transition, which is pushing health departments in some jurisdictions to move further from direct clinical care to population-based services, and in others, to compete with a growing private health care sector by continuing to provide safety-net clinical services. This study identifies the top SHA and LHD workforce needs; among them are (1) strengthening epidemiology workforce capacity; (2) adding administrative positions or more qualified staff at support, management, and leadership levels, especially in LHDs, and LHD health educators; and (3) improving salaries to recruit and retain highly qualified candidates and employees. Strategies are suggested for consideration by academic and public health practice communities for addressing workforce development priorities for state and local health departments. CONTRIBUTORS A. J. Beck and J. P. Leider contributed to the study design, data collection, data analysis, and primary writing of the article. F. Coronado contributed to study design, interpretation of data, and drafting of the article. E. Harper contributed to study design, data collection, and drafting of the article.
